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SPECIFICATION 

1. Title 

Method for Producing Food Ingredient Using Ginseng 

2 . Claims 

A method for producing a food ingredient using ginseng by 
inoculating a substrate that contains a crushed product, ground 
product, or extract of ginseng with lactobacillus and by fermenting it 
while maintaining its pH at 4,0 or higher, preferably 4 . 5 or higher. 

3 . Detailed Description of the Invention 
Field of Industrial Application 

The present invention intends to process ginseng without losing 
its active components in the process of fermenting ginseng with 
lactobacillus for improving its taste, and it is utilized when ginseng 
is used as a food ingredient. 
Prior Art 

Ginsengs, such as Asian ginseng, American ginseng, Siberian 
ginseng, and so forth, are known to have such efficacies as health 
promoting and adaptogenic effects, and they have long been used as 
medicines extensively. It is also known that their main active 
ingredients are saponins, including various kinds of ginsenosides . 

In China and Korea, ginsengs are used in meals as ingredients for 
Yakuzen [translator's note: meals prepared based on the traditional 
Chinese medical theories and believed to have medicinal efficacies] 
and the like, but they have strong distinct bitterness and also odors, 
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such as muddy odor or the like. Therefore, when they are used in food, 
the amount that can be used is extremely limited, and they affect the 
taste if used even in a modest amount. Therefore, they are rarely used 
as ordinary food ingredients . 

As fermented food that utilizes ginseng, yogurt is known 
(Japanese Unexamined Patent Publication No. Sho. 63-216432.) This is 
prepared by crushing ginseng together with water and subsequently 
eliminating the solid content, thereby obtaining a ginseng juice, and 
inoculating and fermenting it with lactobacillus directly or after 
adding sugar or dairy products, and it is intended to be eaten as is. 
Fermenting ginseng to utilize it as any other food ingredient has not 
been practiced heretofore. 

Problems that the Invention Intends to Solve 

As seen in the comparative test example, according to the 
findings that the present inventors obtained, fermenting a ginseng 
ingredient by adding lactobacillus to it causes its pH to decrease 
usually to pH 3 . 7 or lower as the fermentation progresses, and, if 
fermentation nutrients, such as sugar, etc., are added, the pH could 
decrease even further, to 3.5 or lower. In such a low level of pH, 
ginsenosides, which are the active . components of ginseng, are found to 
decrease, and it was learned that, once the pH reaches 3.0 or below, 
ginsenosides completely disappear. 

The present invention intends to improve the taste of ginseng by 
fermenting it without losing its active components. 
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By doing so, the present invention intends to provide food 
ingredients that contain the active components of ginseng at a high 
level and that also have excellent tastes, and it also intends to 
provide tasty food products that contain the active components of 
ginseng. 

Means for Solving the Problems 

The present inventors learned that ginsenosides , which are the 
active components of ginseng, are relatively stable until the pH 
reaches 4.0 but decrease once the pH becomes 3.8 or below, and the 
present invention was achieved based on this finding. 

The present invention prepares food ingredients from ginseng by 
inoculating a crushed product, ground product, or extract of ginseng 
or a substrate that contains these with lactobacillus and by 
fermenting it while maintaining its pH at 4 . 0 or higher, preferably 
4 . 5 or higher . 

As the ginseng, the present invention can use plants of the 

■ ~* • ■ 

Araliaceae family, such as Asian ginseng, American ginseng, Siberian 
ginseng, Chikusetsu ginseng [Panax japonicas] , and Sanshichi ginseng 
[Panax notoginseng] , especially the plants of the genus Panax, 
Eleutherococcus, and Gynura, as well as tissue culture products and 
the like of these plants. 

With respect to the portion of these plants to be used, stems are 
commonly used from Siberian ginseng and roots from other ginsengs, 
such as Asian ginseng, American ginseng, and so forth, but the present 
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invention, not limited to these, can use any other portion that 
contains saponins. The present invention can also use ginsengs in any- 
desired state, such as a raw or dried state. 

Prior to the fermentation process, ginseng first undergoes a 
crushing, grinding, or extracting process. 

When ginseng is crushed or ground, it may be processed as is, but 
it is preferable to add water before the process. More specifically, a 
food cutter or the like is used to shred ginseng, to which is then 
added water in a quantity of from 50 to 400 % of the ginseng, and this 
mixture is processed by, for example, a method that crushes it with a 
mixer or any other known crushing apparatus or a method that grinds 
the shredded ginseng with a grinding apparatus, such as a disk- shaped 
grinder, etc. 

The extraction is carried out by mixing shredded, crushed, or 
ground ginseng with water in a quantity suitable for the application. 
Alternatively, after the ginseng is extracted with a solvent, such as 
an alcohol aqueous solution, etc., the solvent is eliminated by vacuum 
concentration, etc., thereby bringing the ginseng into a condition 
that allows the proliferation of lactobacillus . 

Next, the thus obtained ginseng processed product, such as the 
crushed, ground, or extracted product of ginseng, is inoculated with 
lactobacillus and fermented. As the lactobacillus used here, the 
present invention can use any desired lactobacillus, such as those 
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that are used in such food products as yogurt, cheese, Japanese 
pickles, and so forth. 

Prior to the fermentation, the present invention may add such 
food ingredients as crushed vegetables or fruits or their juices, 
dairy products, teas, coffee, cocoa, saccharides, etc., to the ginseng 
processed product. 

For the purpose of eliminating sundry germs to allow the 
fermentation to progress smoothly, the ginseng processed product is 
preferably subjected to a sterilization process, such as heat 
sterilization, etc., prior to the inoculation with lactobacillus . 

The fermentation is carried out while the acids generated by 
fermentation are neutralized by a known method- -for example, by a 
method that adds a hardly- soluble alkali agent, such as calcium 
carbonate, etc., to the ginseng processed product, a method that adds 
a buffering agent to it, or a method that occasionally add an alkali 
solution one drop at a time as the fermentation progresses- -so that 
the pH does not reach 4 . 0 or below. However, if the fermentation is 
continued with the pH that is close to 4.0, an unexpected pH drop 
could occur due to a slight increase in the fermentation activity, 
which could cause the active components to decrease. Therefore,, it is 
preferable to conduct the fermentation at about pH 4.5. Alternatively, 
the present invention may employ a method that terminates the 
fermentation once the pH is decreased to about 4.3 as a result of the 
fermentation, thereby preventing the pH from reaching 4 . 0 or below. 
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Prior to the fermentation, fermentation nutrients, such as sugars, 
amino acids, vitamins, minerals, and so forth, may be added, as 
necessary, to the ginseng processed product. 

The fermentation is carried out in a temperature range in which 
the lactobacillus employed can proliferate, and this has the effect of 
improving the taste of ginseng. More specifically, the fermentation is 
preferably carried out at a temperature that is within the temperature 
range of from 25 to 4 0 °C and that is approximately the optimal 
proliferation temperature of the selected lactobacillus or 5 °C or so 
below that temperature. 

In addition, the fermentation is preferably carried out in a 
still condition or under gentle stirring. Stirring vigorously is not 
desirable because it inhibits the formation of lactic acid and could 
generate a bad odor due to abnormal fermentation. In the case of 
conducting the fermentation without the addition of sugars or other 
fermentation nutrients, terminating the fermentation when the sugars 
derived from the raw material have been used up can still yield a 
satisfactory taste improving effect. In the case of conducting the 
fermentation with the addition of fermentation nutrients, such as 
sugars, etc., it is recommended to terminate the fermentation when the 
lactobacillus, which was inoculated at a rate of, for example, 10 4 
cells/g, has proliferated to about i 0 [ille 9 ible) cells/g or when 0.4 % or 
thereabouts, based on the culture solution, of lactic acid is 
generated. However, even before this stage, the taste improvement can 
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be observed, and the progress of the fermentation beyond this stage 
does not affect the taste adversely. This means that the fermentation 
can be terminated at any desired stage. 

The ginseng processed product that has been fermented with 
lactobacillus in the aforesaid manner does not have a bitter 'taste or 
give off an unpleasant odor, such as a muddy odor or the like, and 
becomes a food ingredient having an excellent taste. 
Effects of the Invention 

As will be shown in Working Examples 1 through 15, the ginseng 
fermentation products that were prepared according to the present 
invention had a better taste than the ginseng that was not fermented 
and became desirable products. Therefore, they can be utilized as food 
ingredients in the production of beverages, such as juices, drinks, 
nectars, etc.; frozen desserts, such as sorbets, ice candies, etc.; 
snacks, such as candies, jellies, baked snacks, etc.; soups; sweet 
alcoholic sake; miso pastes; cooked meals; and so forth. 

Moreover, by utilizing the fermented products as is, products 
that contain the fiber, etc., of ginseng can be obtained, and, 
compared with the case of using them after the elimination of fiber, 
the resulting products become food ingredients having the effects of 
ginseng as well as the effects of fiber, thus rendering themselves 
more ideal for health maintenance. The supernatant obtained in the 
fermentation or the entire fermentation product may be dried and 
formed into a powder for use, and this powder can be used as a novel 
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food ingredient that can be utilized in chocolate, powder beverages, 
etc., which do not tolerate moisture. 

Furthermore, as will be shown in the comparative test, conducting 
fermentation simply by adding lactobacillus decreases saponins, which 
are the active components of ginseng, and could cause them to 
disappear entirely, but, according to the present invention, the 
reduction of saponins is minimal, and the resulting products can 
maintain the insurance [sic] and health effects. 
Working Examples 1 through 10 

Three-year Asian ginseng roots were shredded with a food cutter, 
water in an amount three times that of ginseng was added, and the 
roots were crushed with a household-use mixer. This was heated at 100 
°C for 20 minutes for sterilization. This sterilized Asian ginseng 
processed product had a pH of 5 . 6 . Next, this was inoculated with each 
type of lactobacillus shown in Table 1 and fermented at 3 0 °C for 48 
hours in a still condition, thereby obtaining a food ingredient. 

During the fermentation, the pH was "checked periodically, and, if 
necessary, a IN sodium hydrogen carbonate solution was added one drop 
at a time to maintain the pH of the fermentation product at 4.5 or 
higher. 

Using the food ingredient that was comprised of the Asian ginseng 
fermentation product thus obtained, an Asian ginseng beverage was 
formulated by mixing 10 parts (parts by weight, the same applies in 
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the following) of this with 10 parts sucrose, 0.2 part citric acid, 
and 80 parts water. 

An organoleptic test was conducted with twenty- five panelists so 
as. to compare the tastes of the beverages that were formulated in the 
working examples using, as the food ingredient, Asian ginseng that was 
fermented with various kinds of lactobacilli and of the beverage of 
the comparative example that was formulated in the same manner, using 
the non- fermented Asian ginseng that was subjected only to 
sterilization, and the obtained results are shown in Table 1. 

TABLE 1: LACTOBACILLUS FERMENTATION EFFECTS ON RAW ASIAN GINSENG 



Working 
Examples 


Type of Lactobacillus 


Organoleptic Test Results 


a 


b 


. c 


1 


Lactobacillus yogurti 


25 


0 


0 


2 


Lactobacillus bulgaricus . 


25 


0 


0 


3 


Lactobacillus brevis 


25 


0 


0 


4 


Lactobacillus casei 


23 


2 


0 


5 


Lactobacillus plantarum 


25 


0 


0 


6 


Lactobacillus batatas 


25 


0 


0 


7 


Leuconostoc mesenteroides 


23 


2 


0 


8 


Leuconostoc cremoris 


25 


0 


o. 


9 


Pediococcus pentosacius 


25 


0 


0 


10 


Streptococcus thermophilus 


24 


1 


0 



"a" in the organoleptic test results indicates the number of 
panelists who preferred the beverage that was prepared from the 
lactobacillus -fermented Asian ginseng in each working example; n b" , 
the number of panelists who had no preference between the beverage of 
each working example and the beverage of the comparative example; and 
"c" , the number of panelists who preferred the beverage of the 
comparative example, which was prepared using Asian ginseng that was 
not subjected to a lactobacillus treatment. 
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Nitrogen gas was blown into each fermentation liquid to collect 
the volatile component through a Tenax concentration tube, and a gas 
chromatogram of the volatile component was obtained. As a result, it 
was learned that, compared with the gas chromatogram obtained by- 
processing the non- fermented liquid in the same manner, the 
chromatogram obtained from every fermentation liquid showed a decrease 
in the quantities of sesquiterpene and the like, which are the 
components of the ginseng-specific odor. In addition, the quantity of 
crude saponins that were isolated from the supernatant of each 
fermentation liquid was measured using a SEP-PAK C-18 column and found 
to be from 2,000 to 2,400 jiig/mL for every fermentation liquid, and, 
compared with that of the non- fermented ginseng liquid, which was 
2,570 /Lig/tnL, the decrease of saponins caused by the fermentation was 
very small in every case. 

Furthermore, crude saponins were isolated from the supernatant of 
each fermentation liquid and from the supernatant of the non- fermented 
liquid, after which the. isolated crude saponins were isolated by 
silica gel thin- layer chromatography (the developing solution was n- 
butanol: ethyl acetate: water =4: 1: 5), and the size of each spot 
was measured with a chromato- scanner (CS-920, a product of Shimazu 
Co.) As a result, it was found that, assuming the spot of the non - 
fermented liquid as 1.0, the relative value of the corresponding spot 
of every fermentation liquid was within the range of from 0.8 to 1.3, 
which means that they were approximately the same. 
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Working Examples 11 through 15 

Tissue-cultured Asian ginseng callus was mixed with an equal 
amount of water and crushed with a household use mixer, 

Next, this Was thermally sterilized at 100 °C for 20 minutes and 
then inoculated with each type of lactobacillus shown in Table 2 and. 
fermented at 37 °C for 4 8 hours. 

During the fermentation, the pH was checked periodically, and, if 
necessary, a IN sodium hydrogen carbonate was added one drop at a time 
to maintain the pH at 4.5 or higher. 

Every fermentation liquid thus obtained was less bitter than the 
non-fermented sterilized liquid and also did not have a muddy odor, 
and it had. a pleasant taste with a sweet fragrance similar to that of 
yogurt or a refreshing acidic smell. 

Using the supernatant of this Asian ginseng fermentation product 
as an ingredient, a beverage was prepared by mixing 10 parts of it 
with 10 parts sucrose, 0.2 part citric acid, and 80 parts water. 

Table 2 shows the results of an organoleptic test that compared 
the Asian ginseng beverages of the working examples with the 
comparative example beverage that was obtained by processing the non- 
fermented Asian ginseng callus in the same manner as the fermentation 
liquid of each working example. 
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TABLE 2: LACTOBACILLUS FERMENTATION OF ASIAN GINSENG CALLUS 



Working 
Examples 


Type of Lactobacillus 


Organoleptic Test Results 


a 


b 


c 


11 


Leuconostoc mesenteroides 


21 


4 


0 


12 


Pediococcus pentosacius 


25 


0 


0 


13 


Lactobacillus casei 


19 


6 


0 


14 


Lactobacillus batatas 


21 


4 


0 


15 


Lactobacillus plantarum 


21 


4 


0 



As in Table 1, "a" in the organoleptic test results indicates the 
number of panelists who preferred the beverage that was prepared from 
the lactobacillus-f ermented Asian ginseng in each working example; "b" , 
the number of panelists who had no preference between the beverage of 
each working example and the beverage of the comparative example; and 
"c" , the number of panelists who preferred the beverage of the 
comparative example, which was prepared using Asian ginseng that was 
not subjected to a lactobacillus treatment. 
Working Example 16 

Ten parts of dried Siberian ginseng was crushed and added to 90 
parts of a 50 % ethyl alcohol aqueous solution, and, after it was 
soaked at 35 °C for 20 days, the extract was . separated and 
concentrated under vacuum with an evaporator, thereby obtaining 10 
parts of a concentrated extract. 

To the thus obtained concentrated extract (10 parts) were added 
10 parts of a 5 % glucose sugar solution and 0.2 part yeast extract, 
and the mixture was thermally sterilized at 100 °C for 16 minutes. 

Next, the sterilized concentrated extract was inoculated with 
Pediococcus pentosacius and fermented at 35 °C for 24 hours in a still 
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condition. After 24 hours, the pH of the fermentation liquid reached 
4.3., at which point the liquid was heated to terminate the 
fermentation. 

Using this fermentation liquid as an ingredient, a Siberian 
ginseng beverage was prepared by mixing 10 parts of it with 10 parts 
sucrose, 0.3 part citric acid, and 80 parts water. This Siberian 
ginseng beverage had a pleasant mild taste without bitterness. 
Comparative Test Result 

Tissue-cultured Asian ginseng callus was mixed with an equal 
amount of water and crushed with a household— use mixer. Next, this was 
sterilized at 100 °C for 20 minutes and then inoculated with 
Lactobacillus plantarum and fermented at 3 7 °C in a still condition. 

As the fermentation progressed, the pH decreased and, after 72 
hours, reached 3.7. From the fermentation liquid that was being 
fermented, samples were taken in series as the pH decreased, and the 
quantities of ginsenosides in them were measured. 

The quantities of ginsenosides were determined as follows. The 
crude saponin isolated from each sample was applied to a silica .gel 
thin-layer plate and developed using, as the developing solution, a 
solution mixture of n-butanol: ethyl acetate: water =4: 1:5, after 
which the plate was sprayed with sulfuric acid and heated at 105 °C 
for 5 minutes to develop a color, and the size of each spot was found 
using a chromato- scanner and expressed as a value relative to the size 
of the spot, which was assumed to be 1.0, of the comparative sample 
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that was obtained by processing a non- fermented liquid in the same 
manner. This relative value was taken as the ginsenoside quantity. The 
obtained results are shown in Table 3 . 

The control was prepared by adding and mixing lactic acid into 
the comparative example sample to set the pH to 3.0. 



TABLE 3: RELATIVE QUANTITY OF GINSENOSIDES 



Samples 


Fermentation Duration 


pH 


A 


B 


c 


Comparative (non- fermented) 


0 


5.6 


1.0 


1.0 


1.0 


Sample 1 


12 


4.8 


0.8 


1.0 


1.1 


Sample 2 


24 


4.4 


0.5 


1.0 


0.4 


Sample 3 


36 


4.0 


0.5 


0.2 


0.3 


Sample 4 


72 


3.7 


0.2 


0 


0 


Control (lactic acid added) 




3.0 


0 


0 


0 



"A" and "C" in Table 3 indicate the sum of the spots whose Rf 
values were 0.67 and 0.35, and "B" indicates the sum of the spots 
whose Rf values were 0.57 and 0.52. W A" was the spot corresponding to 
ginsenoside Rg x . 
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